Background: Current obstetric practice uses second trimester maternal serum levels of alpha fetoprotein, beta human chorionic gonadotropin ( hCG), unconjugated estradiol as a screening tool for fetal aneuploidy. Given the obvious role of placenta in determining the maternal serum levels of these hormones, we evaluate their role as predictors of placental dysfunction as manifested by pregnancy outcome. Methods: This prospective study was done in department of obstetrics and gynecology, RNT Medical College, Udaipur, Rajasthan on 150 patients attending the antenatal OPD and those admitted between 16 to 20 weeks of pregnancy. Mid-trimester serum  hCG levels was obtained in these patients. They were followed up till delivery or abortion to see for development of any obstetrical complication. Results: Out of 100 cases in study group, 17% cases had level of serum  hCG >2 MOM and 83% cases had < 2 MOM. Out of 50 cases in control group, 8% cases had level of serum  hCG >2 MOM and 92% cases had < 2 MOM. Out of 17 cases in study group with high level of serum  hCG, 82.35% and 0% out of 4 cases in control group, developed PIH. Out of 17 cases with high level of  hCG in study group, 58.85% and 25% out of 4 cases in control group, developed IUGR. Conclusions: Women with bad obstetric history and unexplained elevation of serum  hCG during second trimester are at an increased risk for PIH and IUGR.
INTRODUCTION
Antepartum assessment is an essential component of obstetrics. One of the important aspects of antenatal care is to identify pregnancies at risk for fetal complications. Since years, there has been a search for early predictors of high risk pregnancy so that intensive antenatal care can be given to these patients. Current obstetric practice uses second trimester maternal serum levels of alpha fetoprotein, beta human chorionic gonadotropin ( hCG), unconjugated estradiol as a screening tool for fetal aneuploidy. Given the obvious role of the placenta in determining the maternal serum levels of these hormones, we sought to evaluate their role as predictors of placental dysfunction as manifested by pregnancy outcome. 1  hCG so called pregnancy hormone is a glycoprotein which is structurally related to three other glycoprotein hormones LH, FSH, TSH and has a biological activity very similar to luteinizing hormone (LH). The  subunit of all four hormones is identical. The  subunits are characterized by distinctly different amino acid sequences.  hCG is produced almost exclusively in the placenta but is also synthesized in the fetal kidney. 2 The specific mechanism for maternal serum  hCG level elevation in pregnancies with adverse outcome is unknown, but placental immaturity (also related to growth restrictions and pre-maturity) and utero placental under perfusion leading to placental vascular changes have been suggested. Reactive hyperplasia of cytotrophoblastic cells induced by placental hypoxia secondary to hypertensive disorder is responsible for increased production of  hCG hormone. A study on the association of the mid-trimester  hCG levels and subsequent development of pregnancy complications and adverse pregnancy outcomes is indicated and if the association exists a mid-trimester screening programme can be developed to assess those at increased risk for developing these complications. The aim of our study was to investigate the association of 2 nd trimester  hCG levels and the pregnancy outcome.
METHODS
This prospective study was carried out in the department of obstetrics and gynaecology, RNT medical college, Udaipur, Rajasthan, India on a minimum of 150 patients attending the antenatal OPD as well as those admitted between 16 to 20 weeks of pregnancy.
Out of 150 patients, 50 patients served as controls and 100 patients, were included in the study group. Midtrimester  hCG serum levels was obtained in all these patients. Subsequently, all these patients were followed up till delivery or abortion to see for development of any obstetrical complications.
For study group
Woman with singleton pregnancy with gestational age between 16 th and 20 th week of pregnancy with past history of following were included;  Pregnancy induced hypertension  Spontaneous abortion (recurrent, missed)  Still births  Accidental hemorrhage  Intrauterine growth restrictions in previous pregnancy.
For control group
Women with uncomplicated singleton pregnancies without any adverse obstetric outcome in the past were included.
A detailed history was taken as per preformat of the patients attending the antenatal OPD or registered in the indoor department followed by a complete general, physical and systemic examination.
Gestational age was calculated from the first day of last menstrual period or by ultrasound. After informed consent from the woman venous blood samples of about 2 ml was obtained in a test tube. For detection and quantification of  hCG sandwich type immune assay was used. This method allows the determination of  hCG from 1 to 200,000 µ/ml.
Range of expected values according to gestational age (2 nd Trimester) was 4,500 miu/ml-1, 14,400 miu/ml.
The  hCG levels were expressed as multiples of median (MOM). Multiples of median were calculated from the normal range available. Maternal serum  hCG at mid trimester was considered raised when levels were more than 2 multiples of median. A correlation was then established between the elevated levels of  hCG during 16-20 weeks of pregnancy and the pregnancy outcome. All women were followed up to the end of pregnancy.
Data thus obtained was analysed using appropriate statistical tests.
RESULTS
Out of 100 cases in the study group there were no prim gravidas (0%) whereas in control group, out of 50 cases, 31 (62%) were prim gravida.
Out of 100 cases in the study group and 50 in control group 17 (17%) cases and 4 (8%) cases had high levels of hCG (>2MOM), and 83 (83%) cases and 46 (92%) cases had low levels of  hCG (<2MOM) respectively. There was no significant difference in the levels of  hCG in study and control group (Table 1) . Out of 100 cases in study group and 50 cases in control group 19 (19%) cases and 5 (10%) cases developed PIH respectively. 17 (17%) and 4 (8%) cases had high levels of  hCG and 83 (83%) and 46 (92%) cases had low levels of  hCG in study and control group respectively. Among the cases with high levels of  hCG, 14 out of 17 (82.4%) cases in study group and 0 out of 4 (0%) cases in control group developed PIH. In cases with low levels of  hCG, 5 out of 83 (6%) cases in study group and 5 out of 46 (10.9%) cases in control group developed PIH. It was observed that in cases with bad obstetric history and raised  hCG levels the chances of developing PIH was statistically significant (p=<0.001) with a relative risk of 13.7 (5.7-32.9) 95% CI. Raised  hCG levels were significant in predicting PIH in high risk group (Table 2) . Out of 100 cases in study group and 50 cases in control group 28 (28%) cases and 7 (14%) cases developed IUGR in both group respectively. 17 (17%) and 4 (8%) cases had high levels of  hCG and 83 (83%) and 46 (92%) cases had low levels of  hCG in study and control group respectively. Among the cases with high levels of  hCG, 10 out of 17 (58.8%) cases in study group and 1 out of 4 (25%) cases in control group developed IUGR. In cases with low levels of  hCG, 18 out of 83 (21.7%) cases and 6 out of 46 (13%) in both groups respectively developed IUGR.
It was observed that in cases with bad obstetric history and raised  hCG levels, the chances of developing IUGR was statistically significant (p=0.005) with a relative risk of 2.7 (1.5-4.8) 95% CI.
It was also observed that in cases without bad obstetric history and raised  hCG levels the chances of developing IUGR was not statistically significant (p=0.464) with a relative risk of 1.9 (0.3-12.2) 95% CI.
Raised  hCG levels were significant in predicting IUGR in high risk group (Table 3) . 
DISCUSSION
Out of 150 cases, 100 cases were included in the study group and 50 cases were included in the control group. Study group included patients with previous bad obstetric history. Control group included patients without previous bad obstetric history. Mid-trimester serum  hCG levels were obtained in all these patients. Subsequently, all these patients were followed up till delivery or abortion to see for development of any obstetrical complications.
In the present study all the cases in the study group were multigravida whereas in control group 62% were prim gravida and 38% were multigravida. In the study of Valliant p et al 44.2% were prim gravida and 55.5% were multigravida. The study of Valliant P et al was a random retrospective study and our study was a prospective study hence there were the differences in the incidence of prim gravida and multigravida. 3 In the present study group, cases who developed any complications, 100% had high and 45.8% had low values of  hCG which was statistically significant (p< 0.001), thereby concluding that raised  hCG levels were significant in predicting pregnancy complication. This similar observation was made by Benn AP et al in which 26% had high and 9.9% had low values of  hCG which was statistically significant (p<0.001) confirming that elevated maternal  hCG levels have association with adverse pregnancy outcome. 4 However in the control group 75% had high levels of  hCG and 26% had low levels of  hCG which was statistically not significant (p= 0.075). The patients who developed preterm, still birth, abruption, PROM (premature rupture of membrane) were not having statistically significant relationship with  hCG levels. Thereby concluding that raised  hCG levels were not significant in predicting these complications.
Group of patients

CONCLUSION
Women with bad obstetric history and unexplained elevation of  hCG during the second trimester are at an increased risk for Pregnancy Induced Hypertension and IUGR. Other complications like abortion, preterm, still birth abruption, PROM have no relation with  hCG levels. Therefore we conclude that these women may require careful obstetric management to optimize outcome.
